Objective: The principal objective of our study was to describe the practices reported by French midwives during the active second stage of labor (expulsion phase). Design: This cross-sectional Internet survey questioned French midwives who attended at least one delivery in 2013. Setting: This open survey was posted on a website from June 15 through December 1, 2014. Participants: 1496 midwives from 377 maternity units participated in the study. Measurements and findings: The midwives most often reported suggesting horizontal positions during the active second stage (supine with footholds, lithotomy, lithotomy with knees turned in, or lateral positions). Non-horizontal positions were more often proposed by midwives in level I units (p<0.0001). Almost half the midwives responding (46.4%), especially those working in level III units (51.1%, p = 0.006), advised Valsalva pushing. The mean maximum pushing time was 35.3 min ± 12.8 min. Nearly all the midwives favored the "hands on" technique at delivery (91.4%), and 24% reported using warm compresses on the perineum at delivery. Key conclusion: Most midwives advised horizontal positions for delivery. The practices of French midwives differed as a function of where they worked. The midwives, especially those in level III facilities, reported that they cannot always ensure "physiological childbirth". Implications for practice: The practices of French midwives must become more evidencebased. The development of professional guidelines for midwives in France appears essential.
Introduction
France has the highest birthrate in Europe, with around 800,000 babies born each year (Bellamy and Beaumel, 2016) . Childbirth is a frequent event and nearly all (99.1%) of deliveries occur in hospitals (INSEE, 2014) . In 2013, there were 519 maternity units nationwide (DRESS) . Around half of the births (47%) took place in maternity units with 500 to 1999 deliveries a year, 41% in those with at least 2000 deliveries a year and 2.5% in facilities with fewer than 500 deliveries per year (Court of Auditors : Cour des Comptes, 2014) . France is one of the European countries where women use epidural analgesia most often. In 2012, for example, 75.0% of women in spontaneous labor had epidurals (Audipog).
A midwife is routinely assigned to support each parturient, in all hospitals, public or private.
Most births result from non-operative vaginal deliveries (66.9%), accompanied most often by a midwife (79.7%) (Blondel and Kermarrec, 2011) .
During the expulsive phase, midwives can advise one or several positions, choose to direct (or coach) the pushing or not, and use different techniques for perineal protection. The positions used during delivery remain controversial (Gupta et al., 2012; Kibuka et al., 2017) . Vertical positions, for example, are often said to reduce the risk of aortocaval compression, improve acid-base outcomes in newborns, enable stronger and more efficient uterine contractions, and facilitate fetal progression through the effects of gravity and improved pelvic alignment (Gupta et al., 2012) . Nonetheless, some vertical positions may create an excess risk of severe perineal lacerations (Elvander et al., 2015) , which increase the volume of postpartum blood loss and thus the risk of an immediate postpartum hemorrhage (de Jonge et al., 2007; Vendittelli, 2012 ). An Australian study compared 9 maternal positions for delivery and found the semi-recumbent position most closely associated with perineal tears or lacerations (OR 1.16, 95% CI 1.01-1.33) (Soong et al., 2005) . In another study, the lithotomy, compared with the sitting, position was found to be associated more often than other positions with obstetric anal sphincter injuries (OASIS) in nulliparous (aRR 1.17, 95% CI 1.06-1.29) and parous women (aRR 1.66, 95% CI 1.35-2.05) (Elvander et al., 2015) . At the same time, there are different techniques that midwives can use to reduce these tears and lacerations. The metaanalysis by Aasheim et al. (2011) concluded that the use of warm compresses during expulsion appear to reduce severe perineal lacerations significantly as does perineal massage during delivery, compared with the "hands-off" technique. Moreover, although hands-off appears to reduce episiotomy rates (Aasheim et al., 2011) , the development of a "hands-on" policy in several departments reduced the number of OASIS (Hals et al., 2010; Laine et al., 2012) , and a meta-analysis of cohort studies also found that hands-on had a strong protective effect against OASIS (Bulchandani et al., 2015) . Thus numerous experts strongly recommend the use of perineal support/hands-on at delivery . The type of pushing used at delivery may also affect both the maternal perineum and fetal well-being . The meta-analysis by Lemos et al. (2017) confirmed the absence of scientific evidence for preferring one pushing technique over another.
There are no French guidelines for physiological childbirth, except for the first set of guidelines issued by the French National College of midwives (CNSF) about oxytocin augmentation (Dupont et al., 2017) . Moreover, although studies have examined midwives practices during the intrapartum period (Hanson, 1998; RCM, 2010) , no nationwide survey in France has reported these practices here. Our research hypothesis is that the practices of French midwives differ in some ways from those of their colleagues in other developed countries.
The principal objective of our study was to describe the practices reported by French midwives during the active second stage of labor. Our secondary objective was to assess whether these practices differ according to midwives' experience or the level of the maternity ward where they work (as defined below).
Methods

Design
We conducted a cross-sectional Internet survey of French midwives, both hospital-based and in private practice, who perform deliveries in equipped facilities (i.e., not home births). In our convenience sample, only midwives who attended at least one delivery in 2013 were eligible.
The midwives participating in this study were informed on the survey home page of the time required to complete the survey, their right to withdraw from the study (via a personal number obtained at the end of the study), and the study's objectives. No identifying information was collected. The relevant ethics committee approved this study on March 31, 2014 (CECIC Rhône-Alpes-Auvergne, Grenoble, IRB 00005921).
Development and pretesting of the questionnaire (Supplementary file 1).
The questionnaire covered the different practices known to be used in France, during all three stages of delivery. It was pilot tested by 10 midwives practicing in maternity wards of different levels (I, II, and III), different sizes (<500, ≥500 -≤1500, and >1500 births/year), and different statuses (public or private). Level I units have no neonatology department, while level II units have a department of neonatology in the same building as or in immediate proximity to the delivery suite, and level III units have, in addition to a neonatology unit, a neonatal intensive care in the same building as or in immediate proximity to the delivery room. Accordingly, the higher the hospital level, the more likely it is to deal with high-risk and complicated pregnancies. The online version was tested on different brands of computers and different versions of browser software.
Recruitment process
This open survey was posted on a website from June 15 through December 1, 2014. Midwives were recruited for the survey through the e-mail lists and websites of the national council of midwives and the national college of French midwives. A single reminder e-mail was sent.
Survey administration
The website was exclusively devoted to the survey, and the midwives had direct access to its information page. No incentives were offered for participation in this voluntary survey. Once the midwife agreed to complete the questionnaire, the first question was whether she had attended a delivery in 2013 (the inclusion criterion). If the response was negative, the survey ended.
The survey comprised 46 closed questions, 35 of which are used in this study (Supplementary File 1). Six questions specifically concerned position, six pushing methods, 8 perineal protection and support techniques, and 3 placental delivery. For the part about birthing positions, 8 different positions were proposed to the midwives, each illustrated by a photograph. We chose these positions from the earlier practice surveys (Hanson, 1998; RCM, 2010) and included several versions of the supine position. The questions were organized according to the chronology of the delivery, with no randomization of item order. We used some adaptive questions to streamline the questionnaire when possible. The items about practices during expulsion were distributed onto 4 separate screens (positions, pushing methods, perineal protection, and perineal support techniques). Practices for the third stage of labor were on another page. The questionnaire ended with five questions to assess the midwives' feelings about facilitating physiological childbirth. All items were mandatory and if one was not completed, the respondent could not go on the next screen. Participants could change their answers throughout the survey via the table of contents to the left of the questionnaire. Because many midwives responded from their workplace, and therefore several midwives used the same computer, software controls to prevent multiple entries from the same individuals could not be used.
Analysis
Only completed questionnaires were analyzed; there was no time limit for their completion.
Our principal outcome was the prevalence of the practices midwives reported. The responses are reported as percentages of all respondents. They were subsequently compared according to maternity unit level and according to the midwives' experience (years of practice) (≤ 5; 6-15; > 15). The Chi2 test (or Fisher's exact test, as appropriate) was used to compare the qualitative variables, and Student's T test for the quantitative variables. The threshold of significance was set at p<0.05. The statistical analyses were performed with SAS software (version 9.4, SAS Institute, Inc, Cary, NC, USA, 2002 USA, -2012 .
Findings
Overall, 1550 midwives responded to the questionnaire, but 54 were ineligible for the study (27 midwives in private practice without access to an equipped facility and 27 midwives who qualified only in 2014). These 1496 midwives practiced in 377 maternity units. The participation rate in this study was 30.5% (denominator calculated from the annual national statistics for French healthcare facilities: SAE-https://www.sae-diffusion.sante.gouv.fr/). Table 1 summarizes the respondents' characteristics. They had been in practice for a mean of 9.7 ± 8.1 years: 38.9% for 5 years or less, 40.7% for 6 to 15 years, and 20.4% for more than 15 (p=0.04). The largest percentage of respondents worked in level II maternity wards (44.5% vs. 31% level III and 24.5% level I, p= 0.04). 
Birth position
Most midwives reported that they proposed horizontal positions during the active pushing phase: supine with footholds (79.8%), lithotomy (80.0%), lithotomy with knees turned in (86.7%), and lateral one (90%) ( Table 2) . Positions other than supine were proposed more often by midwives in level I units than those in level II or III facilities (p<0.0001) ( Table 2) .
Midwives with ≤5 years of experience proposed the lithotomy position and the supine position with footholds more often than the other midwives (respectively, p <0.0001 and p=0.0002) ( Table 2) . Those with more than 15 years of experience, on the other hand, proposed the lateral position significantly less often than the others (p<0.009). Midwives reported that their preferred positions were lithotomy with knees turned in (35.2%), then lithotomy (28.6%), and next supine with footholds (23.8%). Only 16.2% of the midwives always let the woman choose her birthing position: 21% of those in level I, compared with 16.7% in level II and 11.9% in III units (p=0.005) ( Table 3) . We note that a quarter of the midwives reported that they never or rarely left the choice of birthing position to the woman (Table 3 ). Most midwives reported that they most often had women use footholds (56.8%) or stirrups (66.1%) ( Table 3) . Stirrup use was most frequently reported by level III midwives (p<0.0001) ( Table 3) . Few midwives used the support bar to position women at delivery (78.3% never or rarely). 
Pushing methods
Around a third of the midwives always let women choose the type of pushing, especially those with 6 to 15 years of experience and those with more than 15 years, compared with those with ≤ 5 years (respectively, 31.5% and 29.8% vs. 21%, p <0.0001) ( , longer for level-I midwives (36.9 min ± 12.5, p<0.0001) (Figure 1 ). Midwives with ≤ 5 years of experience reported a mean duration of active pushing shorter than the others (34.2 min ± 9.2, p=0.02) (Figure 2 ). 
Perineal techniques
Half of the midwives reported they did not provide perineal massage during delivery (53.5%), while one third (31.8%) of those with ≤ 5 years of experience did, on both the cutaneous and vaginal sides (p=0.0005) ( Table 5 ). One quarter of the midwives reported using warm compresses on the perineum at delivery; this was significantly more frequent among those in level I units (33.6%, p<0.0001) ( Table 5 ). Most midwives preferred the hands-on technique at delivery (91.4%), especially those in level III units (95.3%, p = 0.0006) and those with ≤ 5 years of experience (95.5%, p<0.0001) ( Table 5 ). Most midwives used Ritgen's maneuver rarely or never (78.3%) ( Table 5) . It was performed often or most of the time by 25.7% of level-III midwives (p=0.01) and 25.9% of the midwives with more than 15 years of experience (p=0.04) (Table 5) . At restitution, the most frequent practice was external rotation of the fetal head (54.4%); exaggerated restitution was reported significantly more often by level-III midwives (p= 0.001) and those with ≤ 5 years of experience (p = 0.002) (Table 5 ). of those with ≤ 5 years (p=0.007).
Discussion
This large cross-sectional study enables us to describe the practices of French midwives, until now little documented, especially for physiological births. Although epidemiologic studies describe these deliveries, their outcomes, and the women's characteristics (Blondel and Kermarrec, 2011; Audipog) , few French studies have focused on midwives' practices. A recent French study conducted in different maternity units and covering only 551 women with spontaneous vaginal deliveries found practices similar to ours, with 86.1% of deliveries in supine (or lithotomy) positions, 3.8% in lateral positions, 0.9% on hands and knees, and 1% upright positions (Desseauve et al., 2016) . In our study, 87.6% of midwives reported that they prefer dorsal positions, whether supine with footholds or lithotomy with knees turned in or not. Regular use of stirrups was also reported by 66% of midwives. A Canadian survey in 2006 also found stirrup use in 57% of deliveries (Chalmers et al., 2012) . Although stirrup use does not appear to be associated with an increase in perineal tears or lacerations (Corton et al., 2012) , other studies have found that the lithotomy position is a risk factor for OASIS, especially in parous women (Elvander et al., 2015) . Moreover, stirrup use constrains the woman to maintain the same supine position through her active pushing, which can have a harmful effect on fetal oxygenation (Carbonne et al., 1996) . The National Institute for Health and Care Excellence (NICE) recommends that British physicians discourage women woman from lying in supine or semi-supine positions during the second stage of labor (NICE, 2017) .
Nonetheless, the study on birthing positions published by the Royal College of Midwives found that 51% of the women who gave birth normally used a semi-supine position, and only 3% the lithotomy position (RCM, 2010) . A Swedish study found a lower percentage of lithotomy positions at delivery, with the rate varying by parity (nulliparous ~25%, parous ~ 10%) (Elvander et al., 2015) . In the same study, sitting was the position used most often by both nulliparous (38.5%) and parous (41.3%) women (Elvander et al., 2015) . In France, during the second stage, "delayed pushing" is the standard clinical practice. The
French National College of Gynecologists-Obstetricians (CNGOF) recommends delayed pushing (2 h after dilation) for women with epidural analgesia, to reduce the number of difficult operative vaginal deliveries (Vayssière et al., 2011) . There are, however, currently no guidelines about the type of pushing to be used. In our study, 46.4% of midwives advised closed-glottis pushing, also known as Valsalva pushing . We found very few studies describing techniques used by midwives across the globe. A cross-sectional Japanese study found that Valsalva pushing was used in almost all cases by 37.9% of hospitals, 50% of clinics, and only 10% of midwifery birth centers (Baba et al., 2016) . An
American study found that 25.7% of women having a first vaginal birth and 16.3% of parous women who participated in a randomized clinical trial of perineal management techniques used Valsalva pushing (Albers et al., 2006) . Another American study found more directive approaches when women have an epidural (Osborne and Hanson, 2012) . According to the Royal College of Midwives, there is no good evidence to justify the use of directed pushing with Valsalva breathing, and indeed the practice of sustained breath holding in directed pushing may be harmful (RCM, 2012) .
The mean maximum duration of pushing in our study was 35.3 minutes. In France, the CNGOF guidelines recommend operative vaginal delivery when the pushing stage exceeds 30 minutes, subject to no anomalies in the fetal heart rate (Dupuis and Simon, 2008) .
Nonetheless, this policy is not followed internationally (Le Ray and Audibert, 2008) , and durations of active pushing can exceed 4 hours (Grobman et al., 2016) .
Looking at perineal protection techniques, the US study by Albers et al. (2006) found that 34.5% of women with first vaginal births and 31.9% of parous women had warm compresses at delivery, and an Australian survey found that 44.9% of the midwives questioned used these compresses (East et al., 2015) . Only 24% of the midwives in our study reported using them at delivery. Our survey showed widespread use of the hands-on technique (91.4% of respondents), although it too appears to be used much less frequently internationally: in Australia, between 37% and 60.9% of midwives use it, depending on the study (Ampt et al., 2015; East et al., 2015) and in England, 48.6% (Trochez et al., 2011) . The contradictory data in the literature about manual perineal support (Bulchandani et al., 2015) is mirrored by the different attitudes professionals have towards this practice. Nonetheless, this common practice in France is associated with a lower rate of severe perineal lacerations (3 rd and 4 rd degree) (0.54% in 2012, Audipog) than in other countries not using this practice (Sweden between 4.2% and 5.7%, Denmark 3.6%, Norway 4.1%, England 3.1%) (Ekéus et al., 2008; Birthplace in England Collaborative Group, 2011; Laine et al., 2009 ).
Our study shows that practices differ among midwives as a function of their experience but also of their place of work, as previously reported in the literature (Wiklund et al., 2012; Zinsser et al., 2016) . Different authors have observed more physiological practices in out-ofhospital birth centers (Zinsser et al., 2016; Baba et al., 2016) . The Birthplace study found that its large cohort of women planning birth in a midwifery unit and multiparous women planning birth at home experienced fewer interventions than those planning birth in an obstetric unit (Birthplace in England Collaborative Group, 2011). French midwives working in level I units,
where only women with low-risk pregnancies can give birth, considered that physiological childbirth took place more often than those in level II and III facilities. We found that these midwives used more varied practices with more non-recumbent birth positions, more openglottis pushing, more spontaneous pushing, and more perineal application of warm compresses. Nonetheless, another study failed to find any difference in the observed rate of interventions (induction of labor, cesarean section, operative vaginal delivery, and episiotomy) in France according to hospital level. Instead, it found that intervention rates appear to depend on maternity unit status -public or private (Coulm et al., 2012) .
Nonetheless, the practices they examined were not, as those in our study were, specific to midwifery; indeed, theirs were more specific to obstetricians. Some countries have analyzed their optimality of their practices according to current evidence to identify the optimal processes of care and the clinical outcomes achieved in relation to background risk factors (Sheridan and Sandall, 2010) . Developed by Wiegers et al. (1996) , the "Optimality Index" seems to be a useful approach to studies involving midwifery care (American College of Nurse-Midwives, 2016). It would be interesting to use this process in France by adapting this tool, or to develop an international tool for the comparison of background risk and outcomes across a range of care settings (Sheridan and Sandall, 2010) .
Strengths and Limitations
Our low participation rate (30.5%) (Eysenbach, 2004) was nonetheless an underestimate because the exact number of midwives participating in deliveries in each maternity ward in France is unavailable. We used the national database of healthcare facility statistics (SAE), which reports the number of midwives practicing in maternity units, regardless of their actual work in those units. Some midwives, however, no longer work in the delivery room (eg, they may do prenatal and postnatal care, or administration), which artificially diminishes our participation rate. Our participation rate is nonetheless good for a survey of practices among the general population of midwives, since response rates in other general population-based studies have been less than 15% (Arrish et al., 2016; George et al., 2016; RCM, 2010) . We could not define a target sample to determine a representative sample of the population of French midwives involved in the delivery of babies because there is no national register of all French midwives that includes their professional characteristics. Moreover, French midwives are not required to join the French National College of French Midwives (CNSF). Another weakness of our study is its reliance on midwives' self-report. That is, professionals do not always do what they say they do. In 2013 France had 519 maternity units (DRESS); accordingly, respondents reported practices in 72.7% of French public and private maternity units.
In conclusion, the practices reported by French midwives are not always consistent with the scientific literature or with a physiological approach to birth. These practices vary as a function of the midwife's experience and the level of the maternity ward where she works.
The absence of professional guidelines for midwives in France surely plays a role in this finding, especially since the scientific literature is written almost exclusively in English which is not read by most of the French midwives. Moreover, although research in midwifery is highly developed in some countries (Luyben et al., 2013) , it is only just beginning in France.
Thus, in 2010, only 10 midwives in France had a PhD. Studies of midwifery care have recently begun to appear (Le Ray et al., 2016; , however, and are the beginning of the development of a culture of research and the appropriation of evidence-based midwifery by French midwives. A better description of midwives' practices in all countries will help us to understand how they affect the health of women and newborns by comparing national maternal and neonatal indicators. This study is useful to the development of a qualitative research project that would allow us to identify the obstacles to and facilitating factors for the appropriation of international evidence-based practices by French midwives.
